Differential regulation of neurotrophins and serotonergic function in mice with genetically reduced glucocorticoid receptor expression.
The neurotrophin and serotonin (5-HT) hypotheses of depression were studied in a mouse model of reduced glucocorticoid receptor (GR) function (GR(+/-) mice), which recently has been proven as a murine model of predisposition for depressive behaviour under stressful conditions. In this model we studied diurnal changes in neurotrophins and serotonergic function in candidate brain regions mediating depressive behaviour. Morning and evening levels of brain-derived neurotrophic factor (BDNF), nerve growth factor (NGF), 5-HT and its metabolite 5-hydroxyindoleacetic acid (5-HIAA) were analyzed in representative brain regions of GR(+/-) and wildtype mice. The diurnal variation of hippocampal BDNF in wildtypes with higher levels in the morning was absent in GR(+/-) mice. Hypothalamus and parietal cortex displayed enhanced BDNF levels in GR(+/-) mice. In the frontal cortex, striatum and hypothalamus NGF increased from morning to evening in both genotypes, with an exaggeration in GR(+/-) mice. The diurnal variation of 5-HT levels and turnover did not differ significantly between genotypes. It was only in the hypothalamus that the evening level of 5-HIAA was lower in GR(+/-) mice than in wildtype mice. In conclusion, the present data indicate a contribution of altered BDNF and NGF protein levels to the predisposition for depressive behaviour in the GR(+/-) mouse model of depression, but argue against an eminent role of the serotonergic system.